, with similar wet conditions during the first phase and arid climate during a 27 second phase. Other paleoclimate studies based on different proxies recorded a three-phase 28 division for HS1, such as those from the Alboran Sea (Fletcher and Sánchez Goñi, 2008; 29 Bazzicalupo et al., 2018) , northwestern Mediterranean (Sierro et al., 2005) , Iberian margin 30 (Naughton et al., 2016) and off NW Africa (Bouimetarhan et al., 2012) . However, these 31 studies showed different paleoenvironmental reconstructions for these three phases (early, 32 middle and late HS1), which are shown in Table S1 . 33 34   Table S1 . Marine records presenting a division of HS1 in three phases (Sierro et al., 2005; 35 Fletcher and Sánchez Goñi, 2008; Bouimetarhan et al., 2012; Naughton et al., 2016; 36 Bazzicalupo et al., 2018) 
REGIONAL AND LOCAL SETTINGS 41
Padul is located at the foothill of the Sierra Nevada, which is an approximately 85 42 km long E-W aligned mountain range located in southern Spain. The precipitation in the 43 of 4 km 2 in the Padul-Nigüelas basin. The NW-SE elongated Padul-Nigüelas endorheic 48 basin developed as a consequence of extensional activity of the main normal fault that 49 delimits the NE edge of the basin (Santanach et al., 1980) . It bears an estimated sedimentary 50 sequence of about 100 m in the depocenter of the basin (Ortiz et al., 2004) . The Padul area 51 is at present characterized by a semiarid Mediterranean climate with high temperature and 52 low precipitation during summertime (summer drought), presenting a mean annual 53 temperature of 14.4ºC and mean annual precipitation of 445 mm (AEMET, 2016) . 54
METHODS 55
Chronology 56
The 42.64 m-long Padul-15-05 sediment core was drilled in the Padul wetland lakeshore 57 (37°00´39´´N, 3°36´14´´W) in July 2015. The chronological control of the Padul-15-05 58 core is based on 43 Accelerator Mass Spectrometry (AMS) radiocarbon dates, 4 Amino 59 Acid Racemization (AAR) dates from gastropods (hydrobiid Milesiana schuelei) and two 60 different sediment accumulation rates (SAR) for both peat and carbonate/marl lithologies 61 high-resolution multiproxy analyses for regional paleoclimate reconstructions. 69
The age-depth model was developed using the R-code package Clam 2.2 software 70 (Blaauw, 2010) , under the IntCal13.14C calibration curve (Reimer et al., 2013) 19210 -19592 19410 79
Palynological analysis 80
For this study a total of 92 pollen samples were analyzed between 4.88 and 3.52 m 81 depth (20 -11 kyr BP) with a resolution of ~77 years for the last part of the Last Glacial 82 Maximum (LGM) and HS1 (20 -15.6 kyr BP) and ~131 years for the BA, YD and the 83 beginning of the Holocene (15.6 -11 kyr BP), augmenting the resolution with respect to 84 the previous study on the entire Padul-15-05 core about vegetation and climate changes 85 during the last ~197 kyr (Camuera et al., 2018; 2019) . Pollen extraction was done following 86 a modified methodology of Faegri and Iversen (Faegri and Iversen, 1989 The Mediterranean forest group taxa have previously been shown to be a good 98 indicator of climate changes in the Mediterranean region (Fletcher and Sánchez Goñi, 99 2008) . The PCI is based on the mesothermic/steppic taxa ratio (Combourieu Nebout et al., 100 1999; Joannin et al., 2011) , and has been useful in identifying climate changes mainly 101 related to temperature in this region. However, some taxa included in the PCI respond not 6 only to temperature, but also to different precipitation conditions, hence a more precise 103 reconstruction of the precipitation in this area has been obtained using the Ip (Fletcher et 104 al., 2010) .
